DEC-17-03 WED 11:44 AM 



FAX NO. 



P. 



I n the Claim s: 

Please amend claims 1, 7, 10, 12, 22, and 25. The Claims arc as follows, 

1 . (Currently amended) A method for forming a transistor, the method comprising the steps of: 

providing a semiconductor substrate; 

forming an epitaxial layer on the substrate; 

forming a dopant source layer on the epitaxial layer; and 

diffusing dopant from the dopant source layer into the epitaxial layer to form at least a 
portion of an extrinsic base for the transistor within the epitaxial layer, a first su r face of said 
portion of the extrinsic base being in direct mechanical contact with the dopant source layer, said 
portion of the extrinsic base being disposed between the dopant source layer and an intrinsic base 
for (he transistor, said intrinsic base being totally within the epitaxial layer, a second surface of 
said portio n of the extrins ic b ase bcinff in direct mechanical contact with the i n trinsic base, said 
secon d su rfac c bein^ opposite sa id firs t surface and not contacting said first surface , 

2. (Original) The method of claim 1 wherein the dopant source layer comprises a doped single 
crystal layer formed on the epitaxial layer, 

3. (Original) The method of claim 2 wherein the dopant source layer is doped between 5xl0 10 
and IxlO 21 atoms/cm 3 . 
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4. (Previously presented) The method of claim 1 further comprising the step of implanting into 
the epitaxial layer, the implanting forming a second portion of the extrinsic base for the 
transistor. 

5. (Previously presented) The method of claim 1 further comprising the step of forming a 
pedestal on the epitaxial layer, and wherein the dopant source layer is formed around the pedestal 
such that the pedestal defines a portion of the epitaxial layer in which the dopant source layer is 
Hot formed on the epitaxial layer, 

6. (Original) The method of claim 5 wherein the pedestal further defines an emitter opening, 

7. (CuirenLly amended) The ineUiod -ofatotnrS Anict hod for forming atransistor, the method 
com prising the s tep s of: 

providing a se miconductor sub strate; 

f orming an epita x i al layer on the substrate: 

fo r mj n g a dopant source layer on the epi t axial layer: 

diff using dopant from t he dopant source la ye r into the epitaxial la y er to form at least a 
portion of a n ex trinsic base for th e tr ansistor within the epitaxial layer, sa id portion of the 
rainjisjc haso being in direct mec h anical contact with t he dopant source layer, said portion of. the 
extrinsic ba se bein g disposed betw e en the dopant source layer and an in trin sic base for the 
jrnngjglor^ said intrinsic h aso b eing totally within the epitaxial laycr vaud 

forming a pedestal on the epi taxial layer, whe rein the dopant source layer is formed 
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^i^ii^Tift pgdMtal such that the pe d estal defin es a p^iinn nf iha epitaxial laver in which the 
dopant source laver is not form ed on the epitaxial laver. and wherein the step of forming a 
pedestal comprises forming a high pressure oxide layer, a nitride layer, and an oxide layer, and 
patterning the high pressure oxide layer, nitride layer and oxide layer. 

8. (Original) The method of claim 5 wherein the step of forming a pedestal comprises depositing 
and patterning an oxide layer/ 

9. (Original) The method of claim I wherein the dopant source layer comprises a raised portion 
of the extrinsic base, 

1 0. (Currently amended) A method for forming bipolar transistor on a semiconductor substrate, 
the method comprising the steps of: 

providing a semiconductor substrate; 

forming an epitaxial layer on the semiconductor substrate; 

forming a pedestal on the epitaxial layer, the pedestal defining an emitter region of the 
epitaxial layer; 

forming a dopant source layer on the epitaxial layer, the dopant source layer not formed 
on the epilaxial layer where the pedestal is on the epitaxial layer; and 

diffusing dopant from the dopant source layer into the epitaxial layer to form at least a 
portion of an extrinsic base for the transistor within the epitaxial layer, a first surface of said 
portion of the extrinsic base being in direct mechanical contact with the dopant source layer, said 
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portion of the extrinsic base being disposed between the dopant source layer and an intrinsic base 
for the transistor, said intrinsic base being totally within the epitaxial laye r, a second surface of 
aidjffidJflP -^P^gMt?Si S b5Sg being in4 ii^Lmgghflmea l contact with the i ntrinsic base, said 
second surface being opposite said first, su rft™ and not contacting said first surface, 

11. (Original) The method of claim 10 wherein the epitaxial layer comprises silicon germanium. 

12. (Currently amended) ^^ht^^thnd^laim-ffi Ajmethod for forming bipolar transistor on a 
£ff)jn?^ comprising the steps of: 

prodding a semic onductor substrate ;: 

fomim<v gmc^a xjal layer on the semi conductor substrate: 

forming a pedestal on the epitaxial laye r , the pede s tal defining an emitter r egion ofth c 
epitaxial layer: 

fo rming a dopant source layer on the epitaxial layer , the dopant source layer notformed 
on the epi taxial layer where the p edestal is on the epita xial layer: and diffusing dopant from the 
dopan t source laver into the epitaxial layer to form at leas t a portion of an extrinsje base for the 
transis tor within the epitaxial layer, said portion of the extri nsic base being in direct mechanical 
cont act with the d o pant source layer, said portion of the extrinsic base bein g disposed between 
the dopa nt source l aver and an intrinsic base for the tr ansistor, said intrinsic base being totally 
within th e cpi tax i a Mayer, wherein the step of forming a pedestal comprises forming a high 
pressure oxide layer, a nitride layer, and an oxide layer, and patterning the high pressure oxide 
layer, nitride layer and oxide layer. 
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j 3. (Original) The method of claim 1 0 wherein the step of forming a pedestal comprises 
depositing and patterning an oxide layer. 

14. (Original) The method of claim 10 wherein the dopant source layer comprises a raised 
poition of the extrinsic base. 

1 5. (Original) The method of claim 1 0 further comprising the step of implanting into epitaxial 
layer, the implanting fonnmg a second portion of the extrinsic base for the transistor. 

16. (Original) The method of claim 10 wherein the dopant source layer is self-aligned to the 
pcdcslftl. 

17-21, (Canceled) 

22. (Currently amended) A method for forming a transistor, the method comprising the steps of: 
providing a semiconductor substrate; 
forming an qiilaxial Jayer on the substrate; 

forming a dopant source layer on a first portion of the epitaxial layer; 

forming an emitter material on a second portion of the epitaxial layer, said second portion 
of the epitaxial layer being adjacent to said first portion of the epitaxial layer; 

diffusing dopant from the dopant source layer into the epitaxial layer to form at least a 
portion of an extrinsic base for the transistor within the epitaxial layer, said portion of the 
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extrinsic base being in direct mechanical contact with the dopant source layer, 3, first surface of 
said portion of the extrinsic base being disposed between the dopant source layer and an intrinsic 
base for the transistor, said intrinsic base being totally within the epitaxial layer, a second surface 
o f said por ti on of the e xtrinsic b ase being in direct m e chanical contact with thcjjilring 
said second s urface being opposite said first s u rface and not contactin g said first surface; and 

diffusing emitter dopant from the cmiller material into said second portion of the epitaxial 
layer, said emitter dopant diffusion forming an emitter for the transistor, said emitter being totally 
within the epitaxial layer, said emitter being surrounded by said portion of the extrinsic base. 

23. (Previously presented) The method of claim 22, wherein the step of diffusing emitter dopant 
from the emitter material is performed concurrent with the step of diffusing dopant from the 
dopant source layer. 

24. (Previously presented) The method of claim 23, wherein the step of diffusing emitter dopant 
from the emitter material and the step of diffusing dopant from the dopant source layer are 
performed by an annealing process. 

> 

25. (Currently amended) The method of claim 22, said method further comprising the steps of: 

providing a cap layer on the dopant source layer; and 
providing a spacer layer on the cap layer, 

wherein a first surface of the spacer layer is in direct mechanical contact with a surface of 
the emitter material, 
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wherein a second surface of the spacer layer is in direct mechanical contact with a first 
surface of the cap layer, 

wherein a second surface of the cap layer is in direct mechanical contact with a surface of 
the dopant source layer, and 

wherein the surface of the emitter material, the first surface of the spacer layer, the second 
surface of the spacer layer, the first surface of the cap layer, the second surface of the cap layer, 
and the surface of the dopant source layer are about parallel compri*m g* thc steps -of: 

26. (Previously presented) The method of claim 22, said method further comprising the steps of; 

forming a subcollector within the semiconductor substrate; and 
forming a pedestal implant within the semiconductor substrate, wherein the pedestal 
implant has a first surface and an opposing second surface, wherein the first surface of the 
pedestal implant is in direct mechanical contact with the subcollector, wherein the second surface 
of the pedestal implant is in direct mechanical contact with the intrinsic base, and wherein the 
pedestal implant is not in direct mechanical contact with said portion of the extrinsic base. 

27. (Previously presented) The method of claim 26, wherein the step of forming the subcollector 
is performed before the step of forming the pedestal implant. 

28. (Previously presented) The method of claim 26, said method further comprising die step of: 
forming deep trench isolation at the edges of the subcollector, said deep trench isolation 
suirounding the subcollector and electrically isolating the subcollector. 
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29. (Previously presented) The method of claim 1 , said melhod further comprising the steps of: 

forming a snbcollcctor within the semiconductor substrate; and 
forming u pedestal implant within the semiconductor substrate, wherein the pedestal 
implant has a first surface and an opposing second surface, wherein the first surface of the 
pedestal implant is in direct mechanical contact with the subcollector, wherein the second surface 
of the pedestal implant is in direct mechanical contact with the intrinsic base, and wherein the 
pedestal implant is not in direct mechanical contact with said portion of the extrinsic base. 

30. (Previously presented) The melhod of claim 29, wherein the step of forming the subcollector 
is performed before the step of forming the pedestal implant. 

31. (Previously presented) The melhod of claim 29, said method further comprising the step oH 
forming deep trench isolation at the edges of the subcollector, said deep trench isolation 
surrounding the subcollector and electrically isolating the subcollector. 

32. (Previously presented) The method of claim 10, said method further comprising the steps of: 

forming a subcollector wilhin Ihc semiconductor substrate; and 
forming a pedestal implant within the semiconductor substrate, wherein the pedestal 
implant has a first surface and an opposing second surface, wherein the first surface of the 
pedestal implant is in direct mechanical contact with the subcollector, wherein the second surface 
of the pedestal implant is in direct mechanical contact with the intrinsic base, and wherein the 
pedestal implant is not in direct mechanical contact with said portion of the extrinsic base. 
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33. (Previously presented) The method of claim 32, wherein the step of forming the subcollcctor 
is performed before the step of forming the pedestal implant. 

34. (Previously presented) The method of claim 32, said method further comprising the step of: 
forming deep trench Isolation at the edges of the subcollcctor, said deep trench isolation 
surrounding the subcollcctor and electrically isolating the subcollector. 
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